No. 10
Oct. 1945

an optimum temperature of 30° C. and a ther-
mial death-point at about 60°C. It requires a
hydrogen-ion concentration of 7-2-7-4 and is a
strict anacrobe. The optimum salinity at
which the qrganism is most active is 6 per
cent.; organic sources of nitrogen are prefer-
red; of the sources of carbon studied, only
sodium lactate was effective. The organism
reduces sulphates in concentrations upto 6 per
cent. The wviabilily of the culture is en-
hanced by fixing the sulphuretted hydrogen
relcased during the reaction with the aid of
iron salts. . :

Our grateful thanks are due to the Madras
Government for the generous support of a
scheme of which these studies form a part.
Thanks are also due to Sir J. C. Ghosh for his
kind interest in the course of the work.

K. K. Iva.
M. SREENIVASAYA.
Section of Fermentation Technology,
Indian Institute of Science,
Bangalore,
September 1, 1945.

CHEMICAL EQUILIBRIUM IN STYRENE
FORMATION FROM ETHYL-BENZENE
AT LOW PRESSURES

TrE chemical equilibrium in the dehydrogena-
tion of cthyl-benzene to styrene has been suc-
cessfully studied in a specially’ devised appa-
ratus at the low pressures of 10 to 40 mm. of
mercuty and in the temperature range of 360-
500° C. A catalyst, composed of the oxides of
chromium and aluminium promoted by metal-
lic copper, was used. This catalyss, prepared
by a special method has been found to possess
remarkable  activity.  Even at  atmospheric
pressure and upto the temperature limit of
580° C. it gave practically cquilibrium yields
of styrcne from ethyl-benzene.
2

Using the cquation K,,miz_)'_a&._; where o ‘is the
degree of dissociation of cthyl-benzene and p
the total pressure in atmosphere, the equil-
ibrium constant of the reaction has been cal-
culated.

CeH;CH,-CH; (g) = CeHi;CH =CH, (g)+H.

From the value of Kp, the free cnergy of
the reaction has been cvaluated, using the re-
lation :

AFT = —"RTln K”'

The following table gives the values of kp
and A Ep for five different temperatures:—

No. | Temp. °C.| Temp. K.| & L\Fyp (cals.)

1 360 633 0:00047 9636
2 395 (68 0:00160 85456
3 430 703 000495 7414
4 460 733 001200 6442
b 495 768 003100 5249
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irrigation was also run.
replicated four times.
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Using graphical method, the mean value of
the heat of reaction® (temperature range 360-
500° C.) has been found: ,

AH=29,840 cals.
The free energy as a linear function of tem-
perature is expressed by the equation:
AF.=27,379-32-65 T.
Th temperature of neutral equilibrium is:
Ty=565°C.
Employing the specific heat equation,
Ac,=8°52 — 0-01405 T+0-000,00566 T2

evaluated from the values of the specific heats
for ethyl-benzene and styrene given by Daniel
R. Stull,! the following standard free energy
equation for the reaction has been obtained :

AF;p=27,097—8+52 T InT +0-007025 T
~0+000,00094 T*+23-38T

"The values of the heat of reaction, free

energy and entropy change at standard state
are :

AHys=29,062 cals.; AFy95=20,229 cals.;
ASg=29-64 E.U.

J. C. GHOSH.
S. Ram Das Guna.
A. N. Rox. '
Dept. of General Chemistry,
Indian Institute of Science,
Bangalore,
September 25, 1945,

1. Daniel R. Stull, /ud, Eng. Ckem., 1943, 35, 1303.

ROLE OF WATER-SOLUBLE PHOS-
PHORIC ACID AS AN ASPECT
OF SEWAGE IRRIGATION

SEwAGE is a fairly rich source of phosphoric
acid and nearly one-third of it is in water-
soluble form. During sewage irrigation the
crop gets readily available phosphoric acid
throughout its growth period. This may play
a significant role in crop-nutrition as was

. shown by the senior author® in the case of

Ragi (Eleusine coracane). The, phosphoric acid
of sewage was shown to be as much respons-
ible for the higher crop yields of Ragi as the
nitrogen of sewage and it was also observed
that the phosphorous content of Ragi definitely
increased due to sewage irrigation. Similar
experiments with wheat are now reported.
Using the local black cotton soil, pot experi-
ments with wheat were laid out to study the
effect of irrigating the crop with (1) water
containing 2 p.p.m. of water-soluble P,O, from
superphosphate, (2) water containing 2:5 p.p.m.
of soluble nitrogen as ammonium sulphate,
and (3) water containing a combination of the
above. The last is supposed to represent
sewage irrigation. (4) A control of ordinary
Each ireatment was
The amount of P,0Ox
and N corresponding to- 250 lbs. and 300 lbs.
respectively per acre were given in 30 irriga-
tions of 4 gallons each per pot. The yields
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of grain and straw along with their N and
P,0x contents are given below:—

155 21
g2 |E | |24
Control oy & I I S
s | E|mEl 55|28
2 | op |2 1B |53
YVield in gm. per pot
Grain - 112 | 195 | 177|197 | 1-81 | 2.75
Straw 85 | 15.7 | 140 | 19-2 | 2-72 | 5-08
N Per cenit.
Grain 2.24 ‘ 27 12-95 | 3:36|0-18 | 0-27
Straw 0:33/1-1710-63|1-36:0-21 | 0-31
PoyOg Perceni. -
Grain 0-76 { 0-71 { 1-10 | 1-12{ O-11 | 0-17
Straw 007 0.07 | 0:33 | 0:61 | 0-11 | 0-17
|

There are significant increases in yields of
grains as well as straw either with P- or with
N-irrigation. This shows that the soil under
experiment responds to -application of both N
and P. The response to P application may be
due to the low available phosphate status of
the soil which was found to be 20-25 p.p.m.
as per Truog’s method. As may be expected,
due to N-irrigation, there is significant in-
crease in the nitrogen contents of both grains
and straw but not in their phosphorus
contents. But due to P-irrigation the phos-
phorus as well as the nitrogen contents of
g)ﬁm and straw show a significant increase.
This
senior author3 and also of Mukherji and Agar-
wal,® Joret and Malterre* and Annel They
found that application of the phosphoric. fertil~
isers in bulk at the beginning of cropping to
a P-deficient soil, decreased the nitrogen con-
tent of both grain and straw. Thus the etfect
of application of water-soluble phosphoric acid
in irrigation water is distinctly different from
that of its application in bulk at the beginning
of cropping. As a result of P-irrigation not
-only more phosphorus but also more nitrogen

was made available which resulted in higher-

crop yields and higher nitrogen and phosphorus
contents of both grain and straw. This aspect
is being further studied.

K. G. JosHL
S. D. PATWARDHAN.
P. S. THAKUR.
Department of Agriculture,
Central Provinces & Berar,
Nagpur,
August 3, 1945.

1. Anne, P., Ame. Che. Abstract, 1938, 32, 8660. 2.
Joshi, K. G., sz' Sei., 1942, 11, 165, 3. Joshi, K. G,,
PLD. Thesis, . Nag pnr Unzmmly, 1943. 4. Joret, G.,
and Malterre, H., dme. Che. Abstract, 1938, 32, 8663.
6. Mukherji, B. K., and Agarwal, R.R., Proc. ]na’zan RY7R
Cong., 1943, Part II Abstract, 98
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- excepting the woody tissues.

is contrary to the observation of the.
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OCCURRENCE OF GOSSYPOL

THOUGH gossypol was first discovered in the
cotton seed, it was considered by Carruth! to
be present in all parts of the cotton plant
This conclusion
was based only on the fact that the glands of
all these parts gave with concentrated sulphu-
ric acid a characteristic blood-red colour and
with alkali a blue colour on exposure to air.
But, these colour reactions obtained by Car-
ruth with the several parts of the cotton plant
appear to be due to the presence of small
amounts of anthocyanins, since even acetic acid
gives a permanent red colour. Carruth! also
reported the extraction of a crude material
containing gossypol from the ether extract of
the stem-bark but it was not confirmed. Later,
Harrison and Hahn? showed that the root-bark
of the upland short cotton is a rich source of
gossypol containing upto a maximum of 0-88
per cent. They also showed that stalk, bark-
free root, leaves, squares, and 1rnmature bolls
contalned little or no gossypol. These facts
are now confirmed by examining samples of.a
number of species of cotton plant available in
South India.

The method of extracting gossypol employed
here is that of Murty, Murty and Seshadri?
which involves the cold percolation of the dry
root-bark with chloroform and precipitating
the compound in the form of its dianil with
aniline. The recovery of gossypol from the
dianil has been effected by means of acetic
anhydride. This method of extraction gives
the best yields in all the cases examined. The
following table gives the data relating to the
different sources.

. Method of .| %, Vield of
Material extraction gossypol
1. Seed of Gossypium Method of 0.7
hirsutum (Cambodia) | Murty, Murty
and Seshadri
2. Root-bark of upland '
cotton according to
Harrison and Hahn | Ether extrac-
tion 0-88
3. Root-bark of G. ardo- | Murty, Murty
reum and’ Seshadri 1-29
4. Root-bark of G. /ir-
Sutum ” 2.6
5. Root-bark of G. indi-
cum v 3
6. Stem-bark of G. Air
sutum and  G. indicum ' Nil

As can be noticed the yields of gossypol
from the root-bark are much higher than
those reported by Harrison and Hahn. -This
may partly be due to the improved method
of extraction adopted in the present examina-
tion. Besides being an excellent source’ it
should be noted that the root-bark is free from
oil unlike the seed and this makes the extrac—
tion very convenient and simple.

The sample of gossypol -obtained from the
root-bark has been carefully compared with



